Indented synapses in Aplysia.
A new type of synaptic contact has been found in Aplysia californica, in which a post-synaptic spine extensively invaginates the pre-synaptic element. The post-synaptic spine, usually less than 0.25 micrometer in diameter, may protrude up to 2 micrometer into the pre-synaptic element. In some instances a larger post-synaptic element indents and forms multiple thin projections into the pre-synaptic varicosity. Along or at the end of these projections a zone occurs at which the surface membranes of the two apposed synaptic elements are rigidly parallel, and the extracellular gap is approximately 60% greater than normal and contains a small amount of electron-dense material. Synaptic vesicles are concentrated against the pre-synaptic membrane in these regions. There are twice as many vesicles per unit area positioned against the membrane at these zones than at similar active zones occurring in the alternative type of synapse, which has a flat, rather than indented, geometry. Single pre-synaptic varicosities have been found to form both flat and indented synapses. These findings raise the possibility that these two forms of synapse may be dynamic transformations of each other, having differing synaptic effectiveness.